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means for rotating a magnetic disc and head movement means for detachably supporting the magnetic head and moving the mag- 
netic head at least in the disc track width direction. The head movement means has fine positioning means capable of performing 
highly accurate positioning in a small movable range and discrete positioning means for setting the small movable range of the fine 
positioning means at predetermined discrete positions. Moreover, the head/disc test device includes the spin stand. 
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^^^Yf^y^'!^ Y=7 4-:f (Hard Disk Drive ; HDD) (D^M§|5iPn-efc5^^-^5' F 
Yh\t.^ K • i^V/'^yV • T-^l^yV (Head Gimbals Assembly ; HGA) 1i^^<0% 

Wr^. ^y K/7=V;=^^^®^^M{*. HGA. ^tcn. mWi:<DliGA^^:t^^y K • 

y.9 y^ . T-fe>''>^y (Head Stack Assembly ; H S A) <Sf ^M^^^'^ ^ !-> •^S' K 

^-KO^:*:J[^a{:^oV^-C«. >^J;t}^> #W¥6-1 5 0 2 6 9#^^ (^2B). *3j; 
t;?. #1^20 00-1 8 7 8 2 \^<km. (01, HI 1 2) J; t) M^^^xXVn^So 

t">';^^? K?*> Agilent Technologies t±0 E5013B, =^-^/ V^<Z) RS-5220U. 
^oiU«. Guzik Technical Enterprises ^<Z)S1701B/£ if -e$) 5 „ mb<7)^p«pf*. 

7^^>^l^VX^$^VK<D^:2|s:^at^^:oV^-Cfi, #^2 0 0 2-5 1 8 7 7 7-^-^^ (El), 
rri^l-':^ / ci-:;'~X E 5 O 2 2 A/B*3j:t5E 5 o 2 3 A^^— 
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(Agilent Technologies E5022A/B and E5023A Hard Disk Read/Write Test System 
Operation Manual 18th Edition) J . Ti^W^- hy^^ jn^J^-T^ -^i^y^, 2001^ 
6^. p. 1 7-3 3. Jfe^-tcaitJlB^^n-CVNSo 
'^J;tr^. E5013B <J5#»a6<J^^fe}*^ ^^ffilHlI^tr'^tf^^ li-le O c mUff # 7 8 c mUS 
5 .$102cm-efe5o ^fc. ^<Dm$f*l 5 0 k gt?fc^o 'ftfet^;^li'V^i5'VK<^#jS 
6«Jtb^*>s E5013A 2:mJ^l^m^-efcS, '^x.t*. Fwi^5t^^{^. 

10 — ^^-riNoMi^>fe^^HDD(D'i4-iMf^iR]±.b^it-c*3«9s ^V7^^:^:^'^l^M^- 
S. 

15 

25 ^i:1-5t>03-Cfe5o 

30 >*c0H<^^0J«, 3^11— (Dli|P>g*fc^**^z:«Z)^gg6o:^fc•>';^^5'^^K{c*5V^ 
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30 MiSi^^^s/ K<D^li^£mc4oV^xtlllIlfe^J^i-5g&JBe«l^^--^5^^^ii;tSC^^# 
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Igll (Fig. 1) ;$:^P^(O^Jfe?l^ti-efe5-^2/ K/7^-f;^^f^il^gl 0(Dm 
15 ^^-efeSo 

132 (Fig. 2) W;^ ;^-fe5' h 8 0 O^^f^^-CfeSo 

^3 (Fig. 3) f*. lf:3^yy^T'-i^6 1 0 t^^y h':^9^^5 1 0(D±m^Xh 

04 (Fig. 4) Ji, -T^-Yx^^ 5 5 0_h(© f^iXi^'T^^iy K;^7^^5 1 0<^)?^ 

ms (Fig. 5) ■r-c;^:?' 5 5 0±<Dh7y:J'Ti-^iy K;^7^iS^5 1 0 

S6 (Fig. 6) tt. bf3i>/-;^-7^— i;?6 1 O K;^7^^5 1 0(^Ji®EI-efe 

So 

25 BI7 (F i g. 7) ^t5:fig;^«)^g7 0 0§r^i-EI-e*)So 

His (Fig. 8) 0 o<D—u^mi^vtLmx'h^o 

0 9 (Fig. 9) tt, «ll!c^Si*:JC)^®7 0 0?l:flSlil&^^bfc_L®S-efcSo 
mio (Fig. 10) fi, g|i5:>(fe*^«>§g» 7 0 0Sr^lilS-*^Ufe_bSEIt?feS„ 
011 (Fig. 11) ^^fcS^fei^S? 0 O^^R&^^U^feiJiB^-efeSo 
30 mi 2 (F i g. 1 2) f*. mm±U^^^9.7 O O^^IB§-«^Ufc_btSll-CfcS„ 
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mi 3 (Fig. 13) f*. mwrnM^^mm? o osrfiiB&^^ufcji®^-t?&5„ 

^14 (Fig. 14) ti. gim^ifcg^>?>^®8 0 0Sr1BSIB^^^Ufc_b®g!-t?fe5o 

015 (Fig. 15) miSfcjfcg^feSSS 0 0Sr1SlB&^^b:fc_h®^-e&S„ 

016 (Fig. 1 6) f*. g|fC&g^S6^S8 0 0 ^Mlii&^:^UfcJbffi|i|-Cfe^o 
5 017 (Fig. 17) Ji. itmiig^fc^es 0 O trffiB&^^UfcJiffilll-T?$>So 

018 (Fig. 1 8) glfcifce^fe^ms 0 OSrfiSlHS^:^U:/£:_bffi^-e&5o 

019 (Fig. 1 9) ;^lf>'>^:5'>'Kl 0 0 0<75!^|g|-^*>So 

1 0 0 ir. m^ft-t^Jii^^gi 10^, ummwii 2 o iS:#;^-5o m^ft-^a'm^e 

1 1 OJ*. HGA5 O 0 tU-^'^\^1^U^tl. HGA5 0 O {JlflrOt^tL^^S/ K i^M 

Mft-i-aO^ISM 110 (Dmi¥t:Um'i-^mmxh^o :^ f^-^ :x K i o o f*. ;^ 

2 0 0 hf'iT.^w^m.^ 0 0 ^^feg^*^e4 o o t^m^^o 

2 0i:^^i-So yi^lFU2 2 Of*. T'-f ;^i5'lll^^g3 O o^4J6Ttf x^^-TS 
20 ;^t:'">'K/v>^i/— h 2 2 1 2p®g(j2 1 o>D>bii:i?:u>^t°:/F/v>^i^— b 2 2 1 
x.s:;^!/'- hsK;^ b 2 2 2 ^Sr#^^o h2 2 If*, h/K^h 

2 2 2 i:^JIJfcBrt6^^ J; 5 ^^:^i>'Jh^?)$I^TV^S„ *fc, ;^ 2 0 Of^JlSfficoEgpitJ:^ 
— ;?^2 0 0 2r^x.SJE2 3 O^^UTV^So J£2 3 Of*, MSSf<iR^^Ot^Jg>KSrA*» 

25 ^/H*, R^*i^f*:^ft<^?f^%jfe-t-o 15*^^<>*/v<^i^^f*, ^^^'■^^.a; Mitts: 
30 -e, -^rCDJ; 5?^cB&mffi^y^<lf:^fcf:/>^i5'>'Kl o Ofc5Sffi-C#S J; 5fcJ&-5o 
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T^-r^^^HIi^ittS O Ofi, "f-C^^ 550^4 200rpm> 5400rpm^ *5J: 
TJ?, 7 2 O O r pm-t?lHl^^i3:S*^5-e^So ^fel^^ rHfjOtfrae^JJ^^stM-^ 2 5 r 

1/4 0 5o Jfe^S, ^ m^^g 3 0 0 f*. ?^#:WjJEE|ft^^— 3 10 ^>K^ 

10 i-Sfci6{ci. — ^7^^;^^ 5 5 0^lllfe$-&f:i=^{±. -^rt^lHl^^frJJbUJ^^V^ t^fJl^cD-- 

w';^^'©|Hi^Srihje)rv>:fco — T^w-^^^Iil^^es o oa, hgas o o^^jUii- 

-7*^;^^ 5 5 OOHI^Sr/^i-So HGA 5 0 0 <Z>«mf*. HGA 
5 O 0(D^ia}:3:^)*,^)Ay(7>;i fc. HGA 5 o o tzXWacu^^'fe^tfo ^5fg#:»)JE*aS^ 
15 — ^3 1 Of*. ^1 0;?llI(D^l!j*3j:Wjh:$5{^|iE$tL-CV^^„ Ud^U -^^^ K/t^^ 
^rJ^f^^S 1 0 1 ^rf9l^ii^?fe < ^ t 1 0 0 :S'^^JiOHG A 5 0 0 S 
t:iS|g^^ti/5o m^\-t^ HGA 5 0 0 ^^mi-5lJJ-JK#«ijEE|l6^^— iS' 3 1 0 

20 /-T^-r^^^fE^f^l^gl 0«> HGA5 0 0O^|J2.{CB§*:?bT-7^-i'^i^ 5 5 0<D|1I^^^ 

-t^ 3 1 O ©#^;as^< n^^^ ^(Om^^ «£f*:ttJQEtt^^— 3 10 Stt^-Y >^ ^Efe^ 
es 0 0{2:3gffi"T?^SJ: 5t2:^j:ofc„ HGA5 o oo^Ui{::|8fc6>-r'x-f ^iJ^ 5 

5 0(Dmm^imtir^(D'X*, ^S^UjJBEW^^— ^ 3 1 0;5S^M<^EEl^£gtJ:MS^T?lJ: 

ffiWS^— 1?3 1 0(^tft^^g^i-5<^)-e. iHl^itt^^fl&i-SfefeCO^/^^'Kai^j?:?' 

30 =>'i^tJ' h^e:0*?>IS^i-S^ib:dS7fe<^5(^-T?, t^@^^{e:3S^-t-5:il^6?j/-i' 
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3 1 0(Dm^ i^mm W:T:fe-^[Rl#> ^(Dmih^'^X'v^^:^^!^ 5 5 0^^^tUTV^ 
?) JIE^lbffilili^^— 3 10 <Dm^^(^ 1 1 ^■«/v;^;5S^fe-r 5 J: 5 ^ 

'l£tt^*?>^«4 0 0?^. HGA 5 0 0 tC:B,^l^tt5'--ix K;^^-^ iJ^5 1 O ^m^<OW, 
iSLmSk^'^Wl 0 0 t^mX^. HGASOOtt, ;&'fes^ h 8 O 0 iJ^ISt t)#^t6)tb-CV^ 

So b 8 0 0 ig^^^g^fe^ge o o tmm.-^mn^m^^m'r^o ^z.x. 

HGA5 0 O^^Wr^f^^o:>-^^ly'r>[ Vi5^:7'ns/^ 8 2 0 ^ ^^»;t■rv^S„ HGA 
m 1 i^:*5V^T> mmM^^mWiQ QOltt. HGA 5 0 0 ^^/hWtb^fiffli^-CilS**^ 
au 7^4^^ 6 5 0<^)®±t::43V>T^3' K:^^'r^5 1 O^-t*^;^^ 5 5 0<Z) y 
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GA5 0 0(D±mm^m3\ZL^-i-o El3^^i3V^•r, UGA5 0 OJ,Z.Mi^^fl^^-!y\^:^ 

6 1 Ofi, >^7^~i^6 1 1 i:. ifjiy^^e 1 2i:. :3e-rx^^XiJ^^^-fe>'1^6 l 3 i:. 

e^«)*i^'^i5a3i^$tb5o 6 1 1 f*. E^U)^^:V^^j^^®^:^^U-CHGA5 

oo^^i^-rSo EI^Uj5:v>:^^^^Ic:«. ® 2 t2:^U/c:^-fe h 8 0 OdS-^*ttSo 
>^6 1 1 <7)Rriti:*'fRl}*> bfaiy;;^^^— i;?6 1 0<7){S:g^J?):fe-fRl'T?feS„ ^■Y-'^^^ 

6 1 2^*. ^^cmjE{e:<fc-3T#;S-r5^^=^-ic?feo-c. ^^-r— 1 1 ^iJjd^i-^«ii^"e 

tjlc, ^cD'6ted^e>l^Jl:3^lR]*3j:?mjlj&^lRj{c:-?:tL-eti/2 ^J'JlsJ^Ji^lii-C^ 

Z^oj^v'— i^<^nrtb*«^ «^3i^^^:*3V^-C^^$n5■er»Jlo 2ft^-h-CfeS 

>Si,mis^^^ fco — Y/'f -C^^ ^i^^S 1 0 f*. h 7 5^ ^ T g^tf^Jc, 

^ff 6 o 0«/hM>fb^tLS„ 

o-efc^So h^5/^-:7'D7T^/^JaO^{is ■T^w^iJ' 5 5 Otc-^y .K>^^'l'y 5 1 OO?^ 
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Sfci-So 1 1 {j:^*$^5"5ribSm{*. m=ml= (f • c o s 

0 + s- s ine+n'p/cos0). ^fc{4, m=ni2= (2'n-p/cos8). 
-efoSo Jfe^S. (f-cos0 + s- sin0) > (n-p/cose) "efeS^. m 
=ml"efcSo ^:feis (f • cosfl + s • s in0) S (n* p/cose) T?fe5 

WR(D^-r 5/37'<4''i>^Gw:DS[^C-eS)S#^s prSlJ*mf*^ m= (2 • n • p/c o s 

y^X^^t^^o ;^'af3.-:^0fiO° ^:i-5o 0 5 Jc^-r-^y ^5^5 1 

Ot---y V:^^-C^5 1 1 W:. SVNjcigS^t TfeS^igSr^-rSo ---y Kx^-TtJ^S 1 0 
*5j;t;«-^i/ K^^^-i'ys 1 i<D-':^liLTy^'$'4zf(0^^y( ^^y Kt?fet). 'ftfe:&tiy 
>^o;=^^-^'^---5/ F-e^^o ^y ^5 l in. ^y }^:^^^ y 5 l O 

tmM\^. i^^^^^-T^— 2^6 1 o<oi^mi^^y)^Wi^^^^^o ^y \^:^y^^5 i o 

Di;tr#;^S„ K>^^^^5 1 1 «:> ^fb^nM^^^iirMTD. F tz:-©:©^*?) ^ 

Id:. a^«Blt^^WRi:^^#fe^^F-RD<^SBM355-^5' K^^-<i5^5 1 0 iim^^i^^So 
^y K>^7^t5^5 1 OifeitJ^^y K;^7^^5 1 1 jc*3V>-C. M^W^^^^'^R tmM 

mi^c i*3J;T^,^L c 2{*. h^y^Tco^>tM'Lct^hP^m:^mis^n^m:b'm::'t 

iX.^iv2 y=7yi^ (2 • p) •T<mX\^1^'^Wi^^^. "Sfe. ^yY7.=7-<^^ 1 
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HGA5 0 oi:i^^^>^-7"— 1 0 i>5S||tbXV^S{st':'c#< j^5o c:rT% tf^y 
1 OfcJ; ?)®?il6!j5te:jbrrRj'--Afdtt^»bfc^<C)HGA5 O 0*3^:1;*--* y 

^;i&-k2/ b 8 0 O^s-^^tuSo HI 6 (^:*3V^T. F;^^^^'5 1 O s f^. 

T'tf'b-efcSo AGr sfi/--5^ K:^^-ry5 1 0 s (D'^^ -yZf^'L^-f^i^^o ;!^C«> 
i>6 1 1 <^^i^«=f"M*t?&5o ^G r *3 itJ^^G r s KO^?^ 3, 

1 0<7>*^(Dfeg^J?);^r&){-#t;«^ll:im-CfeSo m^af*. ^^i/r/«l3'ij'^G r 

4^'i>i|lv slZlK^i-^o r©^, tfni>^;;^7^— i;^6 1 0 <D^^^i?>m^ £ ti, £ = [(L 
+ A) • (1-^c OS*) +d • s i n a: VX^f^tv^^ f£:iS^ * fi, E^iatC^T 
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r tmMa t<DmmX^^^o dfi> :3f^^:y:7'4''L\feG r s tWMa s (^>gg^-et>*?So 
mmetX. B= (d • s in«). i:U-C5a^^tb5o tj^o-C, t^rt 7^-e<?6 1 0 

;;^^_,;;>6 1 O0!)«f'i>tt (ittj^a) M^-TS J: 5 JMG A 5 0 0 ^^^UTV^S„ ^ 
fc. ;=^t°:/::^>5'>'Ki 0 ot^. ^^ft^/h^ < •r5fcJe>t-N HGA5 o o tr#;t:/t:^7 

;^-C#S^<?5:55fes„ -oi|;fey?.Tf>';;^^vm*2oOHGA^l-o<D^^^J«>ae-e 

AJi-g^S^^j^aji*- bal^^:fc^ie■T?^#$n-Cv^5„ ^m^at>^m t H G A t (^ggil;S5 
-g.v^t, -^ix Kcc»&g^ie>i^^/55^c^v\ — |l|l};l*5v^x. j^tri^;^i?i^Ki 0 

Oti. 1O0DHGA5 0 O^ml^-t^y^^^^ 5 5 0 (DTSMig^&'t'S i 5 I- U 
HGA5 0 0S:^ifi:^gt«)ig«6 0 O ©X_b-e^^U-CV^5(D-C. -eo-BtS^fetttM 

^ 1 J::^'riltm<ifce^«>^e7 o o ji, ^^e^fe^m e o o ^^JC)^i5> b 
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*5V^T. iUfc-fee^i*^© 7 0 0 ^«)^«) btbfz: 3 -DO^^mi^^W^^-t^ ^tK 
X O . ^m&M^^^U 6 0 0 Ic:^i6^«> fetufc 3 -zxOiiLm^Um^^'t^o ^*?fe«> 
btbfc3o<D'St«i:f*> HGA5 0 0 ^^^ir^t^L^i^UGA 5 0 Oi^y^^:^^ 5 5 0 
>5>feim-CV>§J;9''^^g> h*y^9-f^5 1 0^S7=V:^i5^5 5 OSJiOF^J^^ftafi 

y^7 10 iim^^^^^Ml^Zfri 7 1 0 ^HI^^ilrSD ^J' 7 2 0 -fi 

n^ify^'>'m^:fny^ 7 1 o(e:@^$nx;!k¥:^iR)}c^{±i-r6{35:S^&f i^7 3 o 

m&yi^/^ Y^(OTi^'f-=^^—^ 7 5 0 ^i^'OS^So 

'feg«t*tri^@^:7'i3y^7 1 0{*. ^^<^#*:7 6 OiS::;m.tdc^— ^7 2012: 

7 1 o{*. WmWM.^^^W^ 0 o^^^#-r-5"5riij'&-e&o-Cs ^tHii9t:i%K^tHii 
?){^^lii^-r^o 7 4 o«> y ^-i^ 7 7 o^^^^u-cT:^'^^^— 7 

5 0i;^'a-$*V-CV^5o lJi^^ 7 7 0f-i. Vl^-!^->^y h7 7 l{Z.i:oX^W^n. V 
-^^l^^:7Y7 7 1 t:^>b>\^\^XWm'r^o ^fcx -ISff^feP^tJ ^y^7 AOVi.^ 7 
7 2o;tj-e'facg^«e)fc'>'@^::^o 7 1 o:^^^P]^^:§logsb^^xv^So ^o-c. 
}t>'fx2yir 7 AOn.^ mn. -^^^7 7 2(^;^j{cJ;oT&m^8C)e>'®^::/ciy^' 7 10 
^lR]^;l5l##•*?5ttTV^^o ri}^^aL:n-^ 7 5 0355i;>-i5'7 7 0^*¥-rt. & 

SS^a?)>^a y ^ 7 4 o f^^@)e>*'t2 y 7 1 o b^ttbSo f4B^4e> 7 

3 Ofi, 'feiB^Jie>fcfi^@^::^P5/i5' 7 1 o Jc^i^Jhfe^nTVNSo '£S:g^^^^>l:f>'@^:/ 
n5/:?'7 1 0\z.}fi.J&M^^\f^'y7 3 0<D@jt{4@^3^^tc^^fe^5i5lJ:#<<^^ 

e;?:A:7 1 id5|gtte)tt-cv>5o ^WSk^^^^7 3 ottRftj^toifvtffeo-c. ■€:<7>5fe$g 
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^ly-^Z^U— h 7 8 If*. jg^fe^-efeoT. M^i6t^>'7 3 o 2/ 

lC'|&g^«)fcf>'P^^ciytJ^7ioiii@^$tu5„ r<D5g)teJ|^1^«> {im^t'^S^ 

:/a 7 1 0 t*t^lHl^i-S-fe>'1^7'V- h 7 8 1 (D'f&gJ;^|iSC'C> *^tJ::&ofc t) 

m^&:M.^^^W:7 0 o (7)^m^i6{m<^il{^^Tf^tbSo m 9 )?>^^l^ 1 3 fis 
g*«>^g7 0 O ^mvm^\^fc±mmX':hoX. ^0^«^J?)fbf^^^U/ciI§!X'fc^„ 

mm'^'fi^f-i^^ 5 5 0(?^l^Jl3^fP^^:'fsi:M^i^)^tb"Cv^s^<^>Slm^Stg^«>^S7 0 0 

:/as/:5^ 7 4 0<DMl-^ML''C#lhU-CV>So h-fe^-f" 7 8 2 

h 7 8 1 fCli ^ Jt^$tLTV^5„ i^^]R^^^^Sfc}«^IB^^^:S^'7'V ^i5^ 5 

^yi^ 7 loumwmi^^ (mi 1)0 -rst. :7;^-^-fe>-i^7 s 2(D3ai^ii^®{*^^ 
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